The majority of small -scale farmers in the Vhembe district have been experiencing extreme climatic risk, high climate variability and change for a very long time. The majority of these small -scale farmers are vulnerable to all types of climate risk due to their low adaptive capacity, lack of access to technology as a result of level of education, lack of financial resources and also among other things low level of resilience and high level of poverty amongst these farmers. However, the majority of these small -scale farmers in the Vhembe district use different adaptive strategies as a way of preserving assets for future livelihoods including: (a) Drought resistant varieties, (b) Crop diversification, (c) Plant crops that require less water, (d) Some of these small -scale farmers use local climate indicators to monitor climate risk, (e) Adjust fertilizer input, (f) Use rainwater harvesting techniques. Different institutions in the country including the South African Weather Services, and the Agricultural Research Council, and the Limpopo Provincial Department of Agriculture, issue and disseminate the seasonal forecasts information to different districts including the Vhembe. Most of the time, the information has been disseminated to end-users in simple ways, but the need to find more out more about end users' needs is still required.
Introduction
Since 1994, the South African Weather Service (SAWS) has been actively involved in research around the seasonal time-scale of climate predictions (Klopper et al., 1998; Landman and Manson, 1999; Tennant, 1999; O'Brien et al., 2000) , with the aim of providing the best possible information on future climate conditions so that the risk in economic and social decisions are reduced. Climate information, even if provided in a perfect forecast, has limited value if it cannot be understood and used by the recipient to support the decision-making process (Glantz, 1977; Chagnon, 1992; Osunade, 1994; Mutiso, 1997; Huber and Pedersen, 1998; Eakin, 2002; Roncoli et al., 1999; Finan & Nelson, 2001; Roncoli et al., 2001a; Roncoli et al., 2002a; Luseno et al., 2000) . Most studies of the value of the seasonal forecast have been conducted in the developed world (Mjelde et al., 1988; Lyakhou, 1994; Mosley, 1994; Mason, 1996; Nicholls, 1996; Mjelde et al., 1997; Landman & Mason, 1999; Letson et al., 2001; Klopper & Landman, 2003 , O'Brien & Vogel., 2003 . This paper will add to the few studies conducted in the southern African region. Various mechanisms have been used by several organizations to disseminate climate forecast information by distributing fliers, newsletter, electronic and printing media, technical briefs etc.
Forecasts, moreover, need to be expressed in the language of the users, providing the communities with possible appropriate alternatives to current production methods (Price, 1995; Arctic Council, 1995; Blench, 1999; Stern and Easterling, 1999; Stricherz, 1999; Letson et al., 2001; Valdivia and Gillies., 2003; Easton, 2004b; Hansen et al., 2004; Ziervogel et al., 2004) . Blench (1999) and Finan (1999) , argue that these forecasts will probably be useful only to certain types of producers, as not all farmers can equally access or use the information. It also requires that trust and communication exist between users and providers of climate forecast (Finan, 1999) . 
Materials and Methods
Two methods were used to analyze the results from this paper and this includes:
(a) Mean annual rainfall map:
The rainfall data downloaded from the AgroMet databank at the ARC-ISCW (South African Weather Service and ISCW weather stations) from 1920 -1999 with a recording period of 10 years and more. Regression analysis and spatial modelling were utilized during the development of the surface.
(b) SPI time series:
Rainfall GIS surfaces, covering South Africa, have been produced from data within the ARC-ISCW Climate Databank. The databank holds historical data from the South African Weather Service and the ARC-ISCW. Monthly rainfall GIS surfaces are produced from the historical rainfall data over the period from 1920-2013. The rainfall surfaces are produced as follows:
(i) Rainfall data from between 1200 and 3000 mechanical and automatic stations are extracted.
(ii) The long-term average rainfall for a specific month is used as a trend surface for interpolation (iii) Rainfall at a specific point is expressed as a percentage of the underlying rainfall trend surface (iv) The rainfall percentage values for a specific ten-day period are interpolated using the inverse distance weight method.
The method results in a monthly rainfall surface that is true to the points where rainfall is recorded, but follows the climatology resulting from the influence of factors such as topography or distance from the ocean. The rainfall surfaces from 2003 onward are created through a combination of the abovementioned method and satellite rainfall estimates to supplement rainfall data over the South African plateau.
The resulting monthly rainfall surfaces are summarized to quaternary catchment (These are represented by +/-1700 polygons in a GIS, covering the surface area of South Africa The average annual rainfall in the Vhembe district is 820 mm. The rainy season starts in October in most areas of the Limpopo Province especially in the Vhembe district. The rainfall pattern peaks in January-February months, and thus when floods are also expected (Fig. 3) . Rainfall exceeds the potential evapotranspiration in months (December to March). It was also noted that the meteorological drought is the result of the negative deviation of rainfall from the mean and is normally the most common indicator for drought Wilhelmi & Wilhite, 2002) . Limpopo Province has high climatic variability & change and therefore farmers need to have seasonal climate forecast information or projections in advance in order for them to be able to plan their farming calendar accordingly. Figure 3 shows that Makhado and Thohoyandou areas in the Vhembe district are located in micro-climatic areas. In the Vhembe district, for example, the highest average monthly amount of rainfall received is normally from November to March every year (Mpandeli, 2006) . February usually records the highest rainfall of more than 184 mm. During the winter months, from May to August, climate is warm during the day with dry air prevailing. Temperature can drop sharply in the evenings. During the winter period, less than 20 mm of rainfall monthly is usually received in the Vhembe district with the average rainfall dropping to 8 mm during August in 2003 (Mpandeli, 2006) . The majority of the farmers in Limpopo Province generally start planting their summer crops during September. The mean annual rainfall figures from Figure 3 indicate very low rainfall especially in areas such as Musina, Alldays and Swartwater, therefore the mean annual rainfall for these areas are less than 300 mm. In these areas such as Musina, Alldays and Swartwater farmers respond different to drought and extreme climatic events. According to Mpandeli, 2006 , commercial farmers most of time have more wide choices during drought than subsistence and small -scale farmers. Due to the fact that the majority of the commercial farmers have strong financial back ups, they could easily switch their enterprise to a more safe environment or to an area where they will be able to cope and adapt easily and most of the commercial farmers www.ccsenet.org/jsd Journal of Sustainable Development Vol. 7, No. 5; had enough reserves their activities even if they are farming in new area. However, for subsistence and smallscale farmers, they have limited options due to the fact that these farmers do not have enough financial resources, they do not have collateral or security in case if they need loans from banks compared to the commercial farmers in the area. Figure 4 shows that the Musina area in the Vhembe district received significant Surface Precipitation Index for the following years 1924, 1958, 1977, 1986, 2000 and 2013 . This area had more than 1.5 SPI above the mean. It was noted that the serious dry spells were experienced in the following years in the Musina area 1922 Musina area , 1941 Musina area , 1970 Musina area , 1983 Musina area and 1992 . The lowest year was 1983 with -2.45 below the mean. During the dry spells in the Musina area, the majority of farmers lost large numbers of livestock, shortage of drinking water, low yields and shortage of seeds for subsequent cultivation (Mpandeli & Maponya, 2014) . The driest periods in the Musina area was in 1983, the majority of farmers had to seek assistance from the South African government and most of these farmers were commercial farmers (Fig. 4) Vhembe district sometimes experiences extremes in temperatures. When the temperature is high, there is also a high probability of evaporation during that particular period (Fig. 5) . Temperatures, for example, can reach more than 35°C during summer. According to Mpandeli, 2006 , the average monthly maximum temperature most of the time can reach more than 35°C especially during summer (Mpandeli, 2006) . Occasional frosts that may occur from early June to mid-August are a feature in the area from 1995 to 2003. During the winter months cold fronts normally occur, and these conditions can damage crops and livestock. It is important to note that farmers in the Vhembe district have always apply different coping and climate change adaptation strategies in order to increase production during drought periods including: (a) Adjust fertilizer inputs, (b) Practice crop diversification, (c) Food preservation (d) Adopt destocking during uncertainty periods. Drought, for example, has also been a recurrent phenomenon occurring in the 1960s, 1980s, 1990s, 2002 (Tyson and Dyer, 1978 Vogel et al., 2000; Adger et al., 2002; Kihupi et al., 2003 , Mpandeli, 2006 shows that the SPI and TMax since 1980 shows the inverse relationship between summer rainfall (6-month SPI) and the highest maximum temperatures during the summer -showing that during dry years, higher temperatures increase the negative impact of low rainfall through increased potential evapotranspiration. Vhembe district sometimes experiences extremes in temperatures. When the temperature is high, there is also a high probability of evaporation during that particular period (Fig. 6) . Temperatures, for example, can reach more than 35°C during summer. The average yearly maximum temperature from 1980 to 2014 during summer was 37°C. The figure 6 shows that the highest maximum temperature was experienced in 1983, 1992, 2005 and 2007. Farmers in this area need to come up with varies coping and climate change adaptation strategies including: (a) Use of drought resistance seeds, (b) Use early matured crop varieties, (c) Practice crop diversification system (e) Changing farming practices, (f) Use seasonal climate forecasting etc. According to Sivakumar, 2000 , climate information is very useful because it assists farmers to be able to plan their agricultural calendar accordingly. For example, if farmers can access climate information in advance on issue such as advisory, early warning on drought, farmers can able to counteract any threats posed by drought impacts on time as long as the information is reliable, accurate and also simply to interpret & understand. Problems and constraints that might come as result of climate change include high temperatures, decreased precipitation, incidence of fungal crop diseases such as army worm, destruction of habitats, environmental degradation and extinction of plants and animal species (Matarira et al., 2004) . Climate information, including seasonal climate forecasts, has been heralded as a promising tool for early-warning systems and agricultural risk management in Southern Africa (Vogel, 2000; Vogel et al., 2000) . The climate of the Limpopo Province as indicated previously is usually hot and is characterised by hot summers and dry winters. Rainfall can vary markedly over time (Fig. 7) . The highest annual average rainfall recorded in 2000, for example, was 1612 mm (Mpandeli, 2006) . According to Mpandeli, 2006 , heavy rain in the year 2000, resulted in flooding, loss of properties, loss of human life and loss of agricultural production. The lowest average annual rainfall recorded was 438 mm in 1992. Limpopo Province has been characterised by low rainfall and recurrent drought problems especially in 1981/84, 1988/89, 1991/92 and in the 2004 and these hinder agricultural production in the province. The majority of farmers in 1992 lost high volumes of crops and livestock due to shortages of water and because of drought problems during that year (Mpandeli, 2006) .
Living with Drought in the Vhembe District
According to Mpandeli and Maponya, 2014, Limpopo Province is characterised by high climatic variability. This is a serious problem in Limpopo Province considering the fact that the province is in a semi-arid area with low, unreliable rainfall. The rainfall distribution pattern, for example, in the Vhembe district is characterised by wet and dry periods depending on the geographical location. In the Vhembe district high rainfall is usually experienced in the Tshakhuma and Levubu areas. Most of the rainfall received in the Vhembe district is in the form of thunderstorms and showers, and this makes rainfall in the district vary considerably (Mpandeli & Maponya, 2014) . The impact of lower rainfall has negative effects on the agricultural sector, low rainfall resulting in decreases in agricultural activities, loss of livestock, shortage of drinking water, low yields and shortage of seeds for subsequent cultivation (Mpandeli & Maponya, 2014) .
Vegetation Characteristics and Drought Impacts in the Vhembe district
In the Limpopo Province, the condition of the vegetation is a major concern for livestock farmers. Limpopo Province is characterised by different kinds of veld types, the kind of veld type differs especially in the morphology, palatability and the nutritive value. Sweet veld grass is found around the Thohoyandou area in the Vhembe district and the sweet veld grows in frost-free and low-lying areas (Acocks, 1998) . Sourveld grows mostly in the Tshakhuma area; these types of grass usually grow in a high rainfall area. Vol. 7, No. 5; The quality and status of vegetation can be severely impacted by drought periods. One way to monitor the condition of the vegetation is to use the Normalised Difference Vegetation Index (NDVI). A relationship between rainfall and vegetation status exists, usually expressed as an index the NDVI. This index generally shows the presence and absence of green vegetation (Fig. 8) . Since green vegetation reflects more infrared radiation than visible radiation, the higher the value of NDVI, the higher the vegetation activity. An example of the relationship between periods of drought and vegetation can be observed in Fig. 8 . The red colour in most parts of Limpopo Province shows that the vegetation activity was lower than normal over this period. The green colour shows that there was higher vegetation than normal. In areas where the green colour dominates, there was good rainfall distribution (Fig. 8) .
The combination of these factors, for example low rainfall, poor vegetation condition and a range of other constraints, heightened during droughts, unfortunately produces a range of additional stressors for farmers in the area. Poor vegetation usually means poor grazing and therefore poor cattle condition. This can further translate into loss of livelihoods as poor cattle often receive poor market prices.
Older farmers in the Vhembe district indicated that drought has been a recurring process since the 1950s and this it was confirmed by results from figure 6. Some farmers stated that in 1992 they had severe drought problems resulting in a shortage of grazing and crop failures in many parts of the district (Bakali, pers. comm., 2004) . Livestock was slaughtered and farmers had to sell their livestock at prices as low as R5 per unit. The drought www.ccsenet.org/jsd Journal of Sustainable Development Vol. 7, No. 5; impacts in 1992 increased farming debt and affected food exports in the province (Koch, pers. comm., 2005 and Mpandeli, 2006) . According to Mpandeli, 2006 , farmers in the Vhembe district farmers describe drought based on the following factors such as food and feed shortages, low rainfall, decrease in water availability, dying vegetation and animals etc. These factors were also highlighted by O' Farrell et al., 2009 . Accroding to O' Farrell et al., 2009 farmers described drought in terms of the way it affected the agricultural systems.
Conclusions and Recommendations
There are several issues that emerge in this paper: (i) The majority of farmers are using seasonal climate in order to make decisions in their farming business. The majority of these small -scale farmers are beginning to use seasonal forecast information in order to manage climatic risk. Both small -scale and commercial farmers are using seasonal forecast information in order: (a) Prepare a seasonal calendar for agricultural activities, (b) Make informed decisions for farm planning management and decision-making, and, (c) Some of the farmers are using seasonal forecast information as a tool to manage risk due to the variable environment in which they operate. It was noted, however, that in order to make a seasonal forecast useful to farmers it must be, accurate, reliable and have meaning.
Farmers have used a variety of information sources to help themselves to manage climate risk. These farmers, for example, have been exposed to scientific climate forecasting with some starting to use the information as a guide during the decision-making process. The rainfall distribution patterns in the Vhembe district various from area to area and small -scale farmers are using various coping and climate change adaptation strategies including: (a) Crop diversification, (b) Early planting strategies, (c) Plant crops that require less water, (d) Some farmers use local climate indicators, for example cloud formation as part of the decision making tool, (e) Changing farming practices. If small -scale farmers in the Vhembe district are planning to obtain higher yields they should use several climate change adaptation strategies in order to have good agricultural production and be able to sustain their livelihoods. The fact that these small -scale farmers are situated in a semi -arid area with high climatic variability and poor rainfall distribution makes farming very difficult to manage.
